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Abstract 

This paper analyzes the effects of a support aimed at favoring the social regulatory processes in a 
computer-supported collaborative learning (CSCL) environment, specifically in a comprehension task of a 
multimedia text about Psychology of Communication. This support, named RIDE (Saab, van Joolingen, & van 
Hout-Wolters, 2007; 2012), consists in the instruction, prior to the learning task, from a series of communication 
rules extracted from literature about effective collaboration. The study was carried out with 60 college students, 
grouped in 20 triads. Each triad was assigned to one of two conditions: with social regulatory support or without 
support. The students did a face-to-face collaborative task of reading comprehension, using the strategy of 
collaborative construction of concept maps from the information presented in the multimedia material. The 
performance was valued according to the quality of the concept maps, and the level of collaboration perceived by 
each member of the teams was tested. We found that the condition with social regulatory support promoted higher 
quality concept maps; however, the social regulatory support had significant effect on the levels of collaboration 
perceived by the team members. In the conclusions are pointed the reach of these results for the design and 
implementation of collaborative interventions, based on the use of multimedia materials. 

Keywords: multimedia learning; collaborative learning; social regulation; concept mapping; digital literacy 

1. Introduction 

The use of information and communication technologies (ICT) offers multiple possibilities to shape more flexible 
and open educational scenarios that promote the development of competences linked to the autonomous as well as 
collaborative learning. However, these competences are not reached solely with the presence of digital technology in 
instructional contexts. It requires a series of actions that promote a digital literacy, in other words, a true 
appropriation and strategic use of these technologies in the learning process of the students. 

According to Lankshear and Knobel (2008), the idea of literacy makes reference to the socially recognized forms of 
generation, communicating and negotiating significant content. It is to say, it goes beyond the implementation of a 
tool. It implies a series of goal-oriented actions, in which new meanings are constructed. In this process both 
different cultural tools and knowledge systems are employed in order to accomplish a task or solve a problematic 
situation. Literacy may require technology, but also knowledge and skills which are put into play in those practices. 
For Lankshear and Knobel (2008) conventional literacies are based on the “printed letter”, this is, in the cultural 
instillments related to the traditional book. While the new literacy is based on cultural tools, that have a different 
“technical substance”, it also has a new “spiritual substance”. In that sense, the new technique of ICT has to do with 
the digital which, in contrast with the analogic, provides attributes such as interactivity, hypertextual navigation and 
multimedia representation, in a fairly natural way. An appropriation of the technical dimension of the ICT requires 
the capacity to manage them, but also of the usage of a new language and meanings. However, the appropriation of 
the technique does not automatically leads to literacy. The key aspect is related with the new spirit or the new 
mentality enabled by ICT. This change in the way of thinking can only be reached when new ways of participation 
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are constructed and strengthened, mediated by these tools. In other words, in accordance with Lankshear and Knobel 
(2008), a new literacy emerges when we become part of a community and share the same discourse, by means of the 
digital ICT. 

A digital literacy also means the display of a series of high complexity mental processes from the students, even 
more when ICT are used on a collaborative way. For example, the multimedia collaborative learning demands from 
the apprentice the activation and integration of a series of cognitive, metacognitive and motivational mechanisms to 
process the textual and the pictorial information in an integrated and constructive way, which is presented in a 
non-linear way (Jonassen, Lee, Young, & Laffey, 2005). This means that the fundamental actions involved in the 
comprehension of written texts (for example, getting information from the text establishing connections and relation 
between the ideas, and integrate the new information with prior knowledge), are accompanied by several processes 
linked to the navigation, information search, and evaluation of the information, besides a semantic processing that 
aims to the construction of mental representations that include textual and pictorial information (Mayer, 2005). Also, 
if this task is done in collaborative way, additional abilities should be displayed for the planning, management and 
supervision not only from the individual processes implied in learning but also from the peer collaboration processes 
that demands the collaborative activity (Winters & Alexander, 2011). That is to say, the collaborative learning needs 
the student to self-regulate their own learning and, furthermore, to regulate the learning from other members in the 
group (co-regulation), also intervening in the regulation of the group as a whole (socially shared regulation) (Hadwin, 
Jarvela, & Miller, 2011; Jarvela & Hadwin, 2013). In this study, according to Volet, Vauras & Salonen (2009), to 
reference the regulatory group activities implied in the collaborative learning, and to distinguish them from the 
self-regulation, the term social regulation is used. Likewise, social regulation encompasses : a) the established 
regulation in asymmetrical situations where a member of a group, by owning greater knowledge and regulation 
abilities, guides and supports the self- regulatory competence of the other members within the group (co-regulation); 
and also, b) the most advanced and complex regulatory processes that emerge when a group self-regulates together as 
a collective, in a symmetrical situation, where a common consciousness about targets can be built on a shared basis, 
the monitoring and supervision strategies and the management of exchanges which is a collaborative task (socially 
shared regulation) (Jarvenoja, Jarvela & Malmberg, 2015; Schoor & Bannert, 2012; Volet et al., 2009). 

Previous studies have noticed that, generally, the most sophisticated collaborative exchanges related with social 
regulation do not appear on a high level with frequency (Acuna, Lopez Aymes, & Gabino Campos, 2012; Chan 2001; 
Hakkinen & Jarvela, 2006; Rogat & Linnenbrink-Garcia 2011; Summers & Volet 2010; Winters, & Alexander, 

2011) . Moreover, the quality and complexity of this kind of social regulatory processing can be influenced by the 
type of task and, above all, by the support given in these instructional environments mediated by technology 
(Molenaar, Sleegers, & van Boxtel, 2014; Saab et al., 2007; 2012; Schoor & Bannert, 2012; Weinel & Reimann, 
2007). 

In this paper we analyze the effects of a social regulatory support named RIDE -proposed by Saab et al. (2007, 

2012) - in a learning situation, in which students build collaborative concept maps from the information provided on a 
digital multimedia text. This support consists in the previous instruction to the learning task in a set of 
communication rules extracted from literature about effective collaboration. Such rules are organized according to 
these four principles: Respect, Intelligent collaboration, Deciding together, and Encouraging. With this instructional 
socio regulatory support, we intended to promote more structured and organized exchanges and participation of the 
students in a face to face task of collaborative learning with multimedia and concept maps. Specifically, in this 
empirical study we seek to analyze the influence of the support system RIDE on the collaborative learning 
performance, as well as on the collaboration levels perceived by the participants in the collaborative teams. 

1.2 Collaborative Learning with Multimedia 

As it is well known, the new digital tools for learning constitute not only resources to share and build knowledge, but 
also instruments that can mold our way of thinking and learning. From a sociocultural perspective, these are cultural 
and symbolic artifacts that allow us to “go beyond ourselves”, to get in touch with other minds and move forward 
together in the construction of representations that turn out to be mutually satisfying (Wells, 2004). In this sense, 
Scardamalia and Beretier (2006) have noted that the combined construction of meanings can be favored through the 
strategic use of these new technological tools. 

Thus, the collaborative learning constitutes a socially mediated activity in which the knowledge is built in a 
combined, located and distributed way, from the dynamic interaction established between the learners, the 
sociocultural environment in which the activity is developed and the cultural instruments used for such activity 
(Salomon, 1995). In a collaborative task an instructional “scaffolded” scenario is configured, in which social 
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interaction is enriched and allows exchanges, which drives the embracement of roles played in the group activity, but 
also new functions or the restructuring of the existent ones are internalized (Vygotsky, 1978; Wood, Bruner, & Ross, 
1976). For that, a structure of the collaborative processes is required, in order to facilitate the emergence of 
productive interaction. Therefore, the apprentices should assume a high level of active implication and take on 
responsibility of its own learning and also of their peers (Dillenbourg, 1999). 

When used in collaborative learning contexts, the digital multimedia texts can promote: a) the activation of highly 
elaborated exchanges about the contents presented in the multimedia, bringing the comprehension through the 
discussion in which different ideas and points of view are revealed; and also, b) the explicitness of abilities, which 
are often kept implicit in individual tasks, especially the regulatory abilities related with the planning, monitoring, 
and the evaluation of the process that are required to put into play to achieve a shared deep comprehension of these 
multimedia contents (Winters & Alexander, 2011; Winters & Azevedo, 2005). 

To do this, it is necessary that students must activate high level processes in order to achieve the target, especially of 
the metacognitive kind (Azevedo, Guthrie, & Seibert, 2004, Azevedo & Whiterspoon, 2009). These processes 
become critical for the self and social regulation of collaborative learning (Azevedo & Whiterspoon, 2009; Molenaar 
et ah, 2014; Winters & Alexander, 2011). In the case of multimedia collaborative learning, besides the 
auto-regulation of its learning process, students must intervene in parallel with the intent of regulate not only the 
group construction process of meanings, but to manage the collaboration structures (Beishuizen, Wilhelm, & 
Schimmel, 2004; Manlove, Lazonder, & De Jong, 2006). 

Some empirical studies about collaborative learning with multimedia have shown that the learning level achieved by 
students depends on the type and the quality of the interactions that were put into play in the groups (Azevedo, 
Winters, & Moos, 2004; Sangin, Dillenbourg, Rebetez, Betrancourt, & Molinari, 2008; Winters & Alexander, 2011). 
For example, Winters and Alexander (2011) investigated the role of regulatory learning processes in open-ended 
collaborative learning while using a hypermedia encyclopedia to learn about the human circulatory system. In their 
study with high school apprentices, they noticed that the dyads that attained a higher gain in their learning were 
implied in a high level of collaborative regulatory processes (e. g. seeking consensus, summarizing, taking notes, 
evaluating content, and expressing feeling of knowing), associated with building shared understanding, making 
high-quality inferences, and engaging in active processing strategies (Winters & Alexander, 2011). 

The regulation in a collaborative learning environment can target different aspects of the activity. Moreover, Saab et 
al. (2012) have identified two types of regulatory processes that the students can deploy: a) task regulation, which is 
aimed at regulating the cognitive activities during learning, and; b) team regulation, which implies the coordination 
of the collaboration between students. The formulation of questions, provide explanations and clarification are 
examples of related actions with the task regulation. While the interactions would refer to the organization and 
management of the group, such as, agreeing on taking turns for participation and generate agreements in the 
negotiation, are examples of team regulation. 

To propitiate both types of processes in the collaborative activity it may be necessary to have support and additional 
guidelines, especially for those students who do not have collaborative experience. On the one hand, some 
instructional strategies -mediated by ICT and based on tasks such as collaborative concept mapping, collaborative 
inquiry learning, and collaborative problem solving- function as scaffolds, paired to provide structure to the learning 
activity, also allow to establish a target and to explicit the procedures to achieve it (Jonassen et ah, 2005). On the 
other hand, it is possible to provide specific social regulatory support aimed to favor a productive interaction of the 
apprentices and enable a collaborative management for the co-construction of meaning. To provide an instruction 
previous to the collaborative learning task that promotes the communicative abilities development in students, would 
be an example of social regulatory support (Gijlers, Saab, van Joolingen, de Jong, & van Hout-Wolters, 2009). 

Both the regulation of the task and the specific social regulation are key to the effectiveness of the collaborative 
learning (Saab, 2012). 

1.3 Concept Mapping as Support for the Multimedia Collaborative Learning 

The concept mapping have been used as an instructional strategy to promote the comprehension and knowledge 
acquisition, as in individual learning situations as in collaborative ones (Chang, Sung, & Chen, 2001; Hilbert & 
Renkl, 2009, Nesbitt & Adesope, 2013). 

When the concept maps are used in a collaborative way, would work as frameworks that would favor the interaction 
of the apprentices and would allow the construction of shared meanings from the information presented in a specific 
instructional material. To that respect, van Boxtel, van der Linden, Roelofs, & Erkens (2002) have pointed out that 


Published by Sciedu Press 


85 


ISSN 1927-2677 E-ISSN1927-2685 




http://jct.sciedupress.com 


Journal of Curriculum and Teaching 


Vol. 5, No. 2; 2016 


the use of the collaborative concept maps would prompt the students to involve in two kinds of actions, which are 
fundamental for the comprehension and learning: a) elaborative actions; and, b) actions of meaning negotiation. In 
the first place, the collaborative conceptual maps offer many possibilities to generate interactions that promote the 
knowledge elaboration. For example, it would increase the amount of information that is shared, showing it visually, 
in a concise and concrete way. The collaborative construction of the concept map leads to the students to identify the 
concepts presented on the text, share the meanings that they confer to these concepts and explain the existent 
relations between such ideas. In the second place, following van Boxtel et al. (2002), the collaborative concept 
mapping would cause adequate conditions for materialize actions of knowledge negotiation, in which the students, 
not only are forced to reflect on it and create their own knowledge, but they also need to consider, integrate and 
elaborate knowledge from their teammates. 

It’s not strange, therefore, that in a growing way it has been generalized the collaborative use of the concept maps in 
multiple learning setting, specially for the learning of diverse scientific concepts from the different kind of texts 
(Kinchin, De-Leij, & Hay, 2005; van Boxtel, van der Linden, & Kanselaar, 2000). 

Regarding the use of collaborative concept maps in multimedia learning environments, in a previous investigation, 
Acuna and Lopez-Aymes (2015) found differences in the type of concept mapping that college students elaborated 
collaboratively according to the type of learning materials they used (hypermedia in comparison to the traditional 
text). On that investigation the teams that worked with the traditional printed text, elaborated concept maps with a 
larger amount of concepts, whereas the nonlinear multimedia text condition groups, the concept maps showed a 
better hierarchical structure with a larger number of crosslinks. Furthermore, it could be noted that when working 
with nonlinear multimedia texts the concept maps would support a macro-structural, whereas concerning the lineal 
printed, the collaborative concept mapping construction would propitiate a better processing in terms of 
micro-structural level, allowing the recognition of a wider range of concepts (Amadieu & Salmeron, 2014). 

While research on collaborative concept mapping has found results that confirm the possibilities and advantages of 
concept maps - not only regarding to another kind of collaborative learning tasks (preparing abstracts, writing essays, 
making a poster) but also to the individual construction of concept maps - some studies have reported conflicting 
results concerning the positive effects of collaborative concept maps in learning (for a literature review see Basque & 
Lavoie, 2006; Gao et al., 2007; Lupion & de Cassia, 2010; Nesbitt & Adesope, 2006). Therefore, one might think 
that the use of collaborative concept maps by itself does not guarantee that high levels of learning are fostered. As 
Nesbitt and Adesope (2006) mention, the potential advantages of collaborative concept maps are closely related both 
to the type and quality of interactions and the collaborative structure in which the use of collaborative concept 
mapping is delimited, such as the characteristics of the task and the system supports it provides. 

1.4 Supports for the Social Regulation in the Collaborative Learning 

Recent studies have emphasized the importance of providing different kinds of support that encourages the role of 
the social regulatory processes in the collaborative learning (Hadwin et al., 2011; Jarvela & Hadwin, 2013; Jarvenoja 
et al., 2105). 

Thereon, a first group of support consists on providing different types of prompts, feedbacks or scaffoldings, whether 
directed to the motivational processes (Schoor, Kownatzki, Narciss, & Korndle, 2014) or to the metacognitive 
(Molenaar et al., 2014; Molenaar, Roda, van Boxtel, & Sleegers, 2012) implied in the the collaborative regulation. 
These supports can be provided by a technological tool which is included in the collaborative learning environment 
(Jarvela, Kirschner, Panadero, Malmberg, Phielix, Jaspers, Koivuniemi, & Jarvenoja, 2015; Molenaar et al., 2012, 
2014). 

A second way to support collaborative learning regulation is based on the script theory of guidance (Fischer, Kollar, 
Stegmann, & Wecker, 2013). This support consists on offering a series of external scripts to students so they can 
structure their collaborative actions, for example, by inducing certain activities, prescribing determined sequences for 
the performance of each activity and also by distributing the specific roles that the students must play when they get 
involved in the collaborative task (Kollar, Fischer, & Hesse, 2006; Kollar, Fischer, & Slotta, 2007; Makitalo-Siegl, 
Kohnle, & Fischer, 2011). 

The third support option could be specifically oriented to develop the regulator processes in the collaborative task, 
thanks to the instruction and the communicative skills training in students, that is to say, through an explicit teaching 
from this type of abilities for collaboration. An example of such scaffolding is the procedure of tutorship between 
peers “ASK to THINK-TEL WHY’’, proposed by King (1997). This support consists on the specific communication 
skills teaching, for instance, listening to the explanation of a peer, to learn how to give elaborated explanations and to 
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pose a specific question. 

Another example of this kind of instructional support is the instructional scaffolding RIDE, suggested by Saab and 
contributors (Saab et ah, 2007, 2012), which consists on the instruction from a series of collaboration rules that arise 
from different research projects concerning the effective collaboration (King, 1997; Mercer 1996). On this support, 
previous to the collaborative task, students are educated in a series of rules for collaboration, grouped together under 
the following four principles: a) Respect, which highlights the importance that each member of a team has the 
opportunity to speak and that every single idea given will be considered thoroughly; b) Intelligent collaboration, 
which relieves linked actions with sharing all the relevant information and to set out interest suggestions , make 
clear the given information, explain the given answers and properly carry out and accept criticisms; c) Deciding 
together, which highlights the necessity to explicitly state the agreements -previous to the decision making and the 
execution of an action-and take into account that is the group the responsible of the decisions and the actions (and 
not only one member in particular); finally, d)Encouragement, which refers to the value of promoting communicative 
actions, such as asking for explanations, ask if something was misunderstood, and give positive feedback. In a couple 
of empirical research projects Saab et al. (2007, 2012) tested this instructional RIDE support in a collaborative 
environment based in a virtual simulator for the Physics learning, where the high school students dyads could 
interact online through a chat. The instructional RIDE help promoted amongst the dyads a greater regulatory activity 
directed to the processes related to the coordination and management collaboration inside the teams (team regulation), 
despite the fact it didn’t get to incise in a positive way on the results about learning nor in the cognitive activities 
regulation required by the task (task regulation), even though being combined with a technological tool of support 
for the hypothesis collaborative formulation (Saab et al., 2012). 

Concretely, in this study we are interested on examining the effects of the support system RIDE (Saab et al., 2007) in 
a collaborative learning situation. The college students worked face-to-face, in triads, in the building of a concept 
map, from information presented in a multimedia digital text about a Psychology of Communication topic 
(interpersonal communication). In the experimental condition, the participants previous to the task, received an 
instructional session about the RIDE rules and, during the task, counted with the support of a summary document of 
these rules. The control condition didn’t receive this previous instruction nor counted with a summary document 
about the RIDE rules. It was analyzed the influence of this RIDE support as in the learning performance reached by 
the teams (through the assessment of the quality of the concept maps) as in the levels of collaboration that the 
students referred to in each triad. It was expected that the support favored the levels of collaboration superior in the 
teams that received it compared to the teams that worked without the aid (Hypothesis 1) and that such aid favored the 
concept maps construction of higher quality (Hypothesis 2). 

2. Method 

2.1 Participants and design 

The participants were 60 students from a Mexican university (34 women and 26 men) enrolled in psychology of 
communication course at the Autonomus University of San Luis Potosi (Mexico), that were grouped in 20 triads. The 
average age was 18.71 (SD=1.35). Each triad was assigned to one of the two conditions: collaborative task with 
RIDE support (n=10 triads, with 16 women and 14 men) and collaborative task without support («= 10 triads, with 18 
women and 12 men). Almost all of the students have a middle-class socioeconomic level. It was controlled that there 
were no significant differences between the groups in respect to the reading comprehension and prior knowledge on 
the specific field (interpersonal communication) and in the elaboration of concept maps. The participants were 
instructed previously in the elaboration of concept maps, in two group sessions (big group) of 20 minutes each one. 
The student’s participation was voluntary and they were awarded with credits for their courses. 

2.2 Materials 

The learning material consisted on a multimedia digital document on Interpersonal communication and the Double 
Bind Theory of Bateson (1985). The multimedia was structured into 5 content blocks that could be navigated in a 
nonlinear way, namely: - systems theory - axioms of communication - contributions and Bateson labor camps - bind 
and paradoxical theory and - necessary conditions for the double bind to appear. In the different blocks, written 
expository texts were combined in audio, narrated video and podcasts. The multimedia document was prepared with 
Prezi program. Since the structure of the multimedia was not linear, participants had the power to use and explore it 
at any order they wanted to. 

In the instructional session about the RIDE rules, the next procedure was followed: a) in the first place, the students 
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received one introduction about the meaning of collaboration and what actions turn out meaningful for a productive 
collaboration; b) in the second place, the four general principles (RIDE) were explained and the sub-rules were 
showed linked to each principle; c) in the third place, some examples were given for each one of the rules in a 
communicative situation of two people that are trying to solve a problem; d) finally, an exercise of simulated practice 
was done, where students should use different RIDE rules. While the collaborative task in the condition groups with 
RIDE support counted on a Powerpoint document that detailed the different RIDE rules. The students of the groups 
under this experimental condition could freely check this document. 

2.3 Instruments 

To assess the reading comprehension skills of the students, two tasks were applied. The Multimedia Comprehension 
Battery (abridged version) of Gernsbacher and Varner (1988), adapted by Diez and Fernandez (1997) was 
administered to assess the reading comprehension level. In this test, students are asked to read a computerized text, 
“The Most Precious Gift", and after reading it, answer eight multiple-choice questions, each with five response 
options on the content presented in the text. The selected multimedia test battery controls the presentation time of the 
text, keeping it constant, and also provides a uniform time (20 seconds) to answer each of the assessment items. Each 
correct question is worth a point to a maximum of eight for the questionnaire in total. 

The domain-specific prior knowledge level was examined by means of a questionnaire with 6 multiple-choice 
questions, each with four response options. For example, one of the items was: 4. Point out the correct idea: 
according to Watzlawick (1967), communication can be...a) only digital; b) only analogue; c) analogue and digital; d) 
none of the above. The maximum score that students can get in either set of questions is 6 points. 

The quality of the concept maps was assessed according to the scoring system used by Liu (2011), in relation to the 
proposal of Novak and Gowin (1984). Scores were awarded by: number of relevant concepts (1 point for each 
significant concept), number of hierarchical levels (5 points for each valid hierarchical level), number of cross-links 
(10 points for each valid cross-link), and number of examples (1 point for each correct example). Furthermore, an 
adaptation was introduced into the assessment, as it considered the number of links correctly labeled (2 points for 
each correct link) (Hillbert & Renkl, 2009). 

To rate the level of cooperation perceived by participants, the Collaboration Questionnaire developed by Chan and 
Chan (2011), was used and developed based on the notion of collaborative knowledge construction described by 
Scardamalia and Bereiter (2006). This questionnaire consists on 12 items rated on a 5-point Likert scale, according to 
the collaborative experience that the students had in their respective teams. The different items reflect the 12 
principles of collaborative learning proposed by Scardamalia (2002), and Scardamalia and Bereiter (2006), that 
emphasize collaboration in terms of shared cognitive responsibility and in the advancement of knowledge. The 
principles are related to: a) Improvable ideas (Principle 1); b) Community knowledge and collective responsibility 
(Principle 2); c ) High-level complex thinking (synthesis and building of more advanced knowledge) (Principle 3); d) 
Diversity of ideas (Principle 4); e) Democratizing knowledge (Principle 5); f) Epistemic agency and negotiation of 
meanings (Principle 6); g) Discourse aimed at the building of knowledge (Principle 7); h) Concurrent assessment 
(Principle 8); i) Symmetric advancement (Principle 9); j) Constructive uses of the information (Principle 10); k) 
Authentic problems and real ideas (Principle 11); and 12) Pervasive knowledge building (Principle 12). For example: 
"Our points of view and knowledge increased while working with others", refers to Principle 2 of Community 
knowledge. 

2.4 Procedure 

The study was carried out in four sessions. On the first two sessions (40 minutes each one of them), the students 
received instructions about the elaboration of concept maps and some questionnaires were applied to control the 
pre-test variables. On the first session the distinctive notes of the concept map were explained, presenting its 
elaboration technique; also, some of its applications and psycho pedagogic principles were also discussed and we 
addressed the relevance of using this tool in universities (Aguilar Tamayo, 2004). In addition, test of reading 
comprehension was applied. On the second session, a practice of modeling for concept mapping on contents from 
everyday life, using pencil and paper was carried out. Previous to the collaborative learning session, on the third 
session, the experimental condition received an instructional session about the use of the RIDE rules, following the 
dynamics previously presented. The control condition conducted a collaborative task (preparing abstracts) without 
receiving any instruction to promote collaborative communication. The face-to-face collaborative learning session 
(quarter session) lasted 60 minutes. At the beginning, the prior knowledge questionnaire of the specific domain was 
administered. Additionally, objectives and instructions to perform the task were explained. Subsequently, groups had 
40 minutes to check the multimedia material and develop collaborative concept maps; and finally, participants 
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answered the self-assessment questionnaire on collaboration in teams. The students created concept maps with digital 
pens (Livescribe Smartpen). Thereafter, the concept maps were transferred to CmapTools V. 5 [Computer 
Application] (Institute for Human and Machine Cognition HIMC, 2009) in order to ease the evaluation. 

3. Results 

A non-parametrical analysis was carried out to compare two independent samples, establishing the experimental 
condition (with or without the social regulatory RIDE support) as the group variable; and as dependent 
measurements, the different scores that assess both the quality of the concept map and the collaboration level 
perceived by students. Due to the impossibility to guarantee a normal distribution and the stability of the variance in 
variables, the non-parametric Mann-Whitney U test was used, which is an excellent alternative to the parametric t 
test. 

For data analysis, we have worked with a level of statistical significance of p < .05, and the Statistical Package for 
Social Science (SPSS) version 15.0 for Windows software was used. 

Regarding the control variables, it was not fount significant differences between the two conditions considered for 
this study in any of the pre-test measures, it is to say, level of reading comprehension and level of previous 
knowledge of specific domain. 

The quantitative analysis of the results (with the non- parametric Mann-Whitney U test) shows the existence of 
significant effects of the social regulatory support in relation to some of the referred scores to the collaboration 
reached at the triads, as it is shown in Table 1. 

Table 1. Levels of Collaboration in the Two Conditions 


with RIDE support Without support 


Improvable ideas 

4.13 

(.77) 

4.26 

(-63) 

Communitarian knowledge and collective responsibility 

4.36 

(.71) 

4.30 

(.65) 

Complex thinking of high level 

4.36 

(.71) 

4.36 

(.71) 

Ideas diversity 

4.36 

(.66) 

4.10 

(.80) 

Democratization of knowledge 

4.00 

(.69) 

4.00 

(.78) 

Epistemology agency and meanings negotiation 

4.13 

(.68) 

3.60 

(.89) 

Directed discourse to the knowledge building 

4.23 

(.77) 

4.10 

(.54) 

Concurrent evaluation 

4.50 

(.62) 

4.03 

(.76) 

Symmetric progress 

4.43 

(.62) 

4.20 

(.61) 

Constructive use of the information 

3.70 

(.98) 

3.06 

(1.04) 

Authentic problems and concrete ideas 

4.30 

(.59) 

4.06 

(.63) 

Building of a generalized knowledge 

4.20 

(.84) 

4.10 

(.80) 

Total 

4.22 

(.35) 

4.01 

(-39) 


Note. Values in columns represent means. Standard deviations are shown in brackets. Max points = 5 


There were significant differences in the total evaluation of the collaboration levels perceived by the students, in 
favor of the groups with the RIDE support groups (Mann-Whitney U = 295.00; Z= -2.291; p=0.022). Also, it resulted 
significantly high the items referred to the epistemology agency and meanings negotiation (Mann-Whitney U = 
297.00; Z= -2.497; p=0.013), Concurrent evaluation (Mann-Whitney U = 298.00; Z= -2.421; p=0.015) and 
Constructive use of the information (Mann-Whitney U = 298.00; Z= -2.338; p=0.015), in favor of the groups with 
the RIDE support. 

Also, the statistical non-parametric analysis showed evidence about the existence of significant differences between 
the two conditions about the quality of the conceptual maps, in the total score and in scores of some of the revised 
indicators from the conceptual maps, also in favor of the condition that received the RIDE support (See Table 2). 
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Table 2. Performances of the Two Conditions in Variables Related to Quality of Collaborative Concept Maps 



With RIDE support 

Without support 

Concept score 

14.20 (7.42) 

9.90 (1.95) 

Correct links score 

17.40 (7.93) 

9.60 (3.49) 

Correct cross links score 

.00 (.00) 

.33 (1.82) 

Valid hierarchy levels score 

21.00 (6.74) 

16.50 (3.25) 

Examples score 

.10 (.30) 

.00 (.00) 

Total score 

52.70 (20.91) 

36.33 (7.68) 


Note. Values in columns represent means. Standard deviations are shown in brackets. 

In such sense, it was observed a significant difference in relation to the total score from collaborative concept maps 
(Mann-Whitney U = 177.00; Z= -4.049; p=0.00). Also, the condition with RIDE support fostered in a meaningful 
way the collaborative making of conceptual maps with higher punctuation in the indicators that refer to concepts 
(Mann-Whitney U = 144.00; Z= -4.569; p=0.00) and hierarchies (Mann-Whitney U = 256.50; Z= -2.99; p=0.003). 

4. Discussion and Conclusions 

In this study, the RIDE support (Saab et ah, 2007; 2012), has been tested in a multimedia learning task with 
collaborative concept maps. This support provides an instructional framework aimed at developing on students the 
communicative abilities associated to a series of principles and efficient rules for collaboration. In the first place, the 
results obtained from the empirical study show that, in effect, the groups corresponding to the experimental condition 
that have used such support, valued positively some indicators related to the levels of collaboration reached during 
the task. These results are consistent with previous studies developed by Saab et al. (2007; 2012) that demonstrated a 
positive effect of the RIDE framework in the regulatory activities involved in collaboration, when secondary school 
students developed their learning tasks by investigation about a Physics topic (particles collision) in instructional 
environments based on computers (simulation program). 

In this case, it can be pointed out that promoting processes linked with the co-regulation of the interaction and the 
exchanges in collaborative multimedia learning with concept mapping through the RIDE support, it has positive 
effects not only on the collaboration of the students, but also on the performance in the collaborative concept 
mapping. 

In effect, the RIDE support turned out to be effective to foster the elaboration of concept maps of higher quality level 
than from the groups with the no-aid condition. This was shown not only in the total score from the conceptual maps, 
but also in some specific measures, referred to the number of concepts, of correct semantic links and to the levels and 
the relevance of conceptual hierarchies established in the different maps. In that sense, as a possible explanation to 
the effects of the framework proposed in the quality of the concept maps, it could be suggested that this support, in 
the beginning, would allow the students to free cognitive and metacognitive resources to allocate them to higher 
levels of processing linked to the regulation of the learning task. This effect, was not found in previous studies from 
Saab et al. (2007; 2012), probably because the collaborative activity was developed in a more complex instructional 
environment and the interaction was mediated by a digital chat. In this study the apprentices worked face-to-face in a 
collaborative environment with a multimedia text, less sophisticated than the virtual environment with the simulator. 
In this study, the evaluation of the collaboration levels that perceived the students in their teams, reached really high 
scores for both conditions (above 4 with a max of 5). It would be advisable to complement this analysis with other 
instruments, or through qualitative procedures that pick up the exchange that put in play the students, in on-line 
mode, it is to say, during the same time that the collaborative task is developed. 
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